Subjects performed a three-dot alignment in the frontoparallel plane. We found systematic deviations in alignment, especially for diagonally oriented stimuli. The biases did not depend on the angular size of the stimuli which was varied between 0.8 and 20 deg. We put forward a tentative explanation based on saccade trajectories. Extending the task to judgements of the straightness of virtual lines consisting of a varying number of dots showed that the biases decrease gradually when the number of dots increases. This suggests that there are two different and competing mechanisms to judge the straightness of virtual lines.
INTRODUCTION
One purpose of visual perception is to gather information about the position of objects around us. This enables us to judge situations and successfully plan goal-directed actions such as reaching out towards desirable objects or avoiding dangers and obstacles. Relative position can be specified by direction and distance. We here focus on the perception of relative direction, i.e. the direction in which an object is positioned relative to a second one. Relative direction seems to be a primary control variable for fast goal-directed arm movements, since these movements typically begin in what is roughly the correct direction, even when they start as early as 150 msec after the presentation of the visual target (Van Sonderen & Denier van der Gon, 199 1; Wadman, Denier van der Gon & Derksen, 1980) . This implies that the involved muscles are activated at the appropriate relative levels, suggesting that the central nervous system (CNS) has immediate access to the information about the direction in which the goal of a movement sits relative to the position of the limb before any movement is performed. The direction in which a movement is going to be performed does seem to be represented in the neuronal activities of premotor and primary motor cortex (e.g. Caminiti, Johnson, Galli, Ferraina & Burnod, 1991; Kalaska & Crammond, 1992 The perception of the direction in which an object is positioned relative to a second one on the same horizontal surface has been shown to be biased (De Graaf, Sittig & Denier van der Gon, 1991b) . This was demonstrated by having subjects direct a pointer towards visual targets positioned at some 30 cm from the pointer pivot in various directions. The subjects consistently misdirected the pointer such that the tip of the pointer was closer to their body than it should have been. Visually-guided slow arm movements from the pivot position to the same targets proved to start in similarly biased directions even if the movements reached the goal eventually. It appears that the same biased information about the relative direction is used to direct a pointer and to control arm movements, and that the biases arise from the visual perception of spatial relations.
We now investigate the phenomenon of biased perception of relative positions further. We first ask if the demonstrated biases ih pointing are related to differences in depth: the biases were demonstrated in a setup where the observers were seated at a stimulus table with, obviously, their eyes above, and also behind, the pivot position. The distances from which they viewed the pivot and the target, therefore, differed considerably. In a setup where the pivot and the target would be at approximately the same distance from the observers' eyes any effects arising from differences in depth should be greatly diminished. Therefore, we now had subjects
